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The  purpose  of  the  contract  was  to  study  the  psychological  characteristics  and  instructional  factors  of  skill 
acquisition  in  jobs  requiring  high  levels  of  expertise.  One  of  the  goals  of  the  work  was  to  examine  the 
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An  investigation  of  problem  solving  skill  in  physics  through  experiments  that  contrast  experts'  problem¬ 
solving  procedures  with  novices'.  Experts  and  novices  were  found  to  begin  problem  representation  with 
specifiably  different  problem  categories.  Their  categorization  depended  on  different  knowledge.  Novices’ 
representations  of  the  problems  depended  on  literal  features  of  the  problem,  such  as  the  apparatus  named, 
while  experts'  representations  were  based  on  the  physics  principles  underlying  the  problems. 
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NJ:  Lawrence  Erlbaum  Associates. 

Explores  hypotheses  about  ways  in  which  representational  knowledge  influences  problem  solving.  The 
author  discusses  empirical  findings  and  theoretical  analyses  in  support  of  his  hypotheses  about  the 
importance  of  the  ontology  of  problems  (what  entities  are  included  in  the  representation  of  the  problems). 
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•  by  determining  what  kinds  of  information  can  be  read  out  directly  and  what  kinds  will  need  to  be 
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This  paper  presents  a  framework  for  characterizing  competence  for  cognitive  tasks.  It  is  proposed  that 
competence  has  3  main  components:  conceptual,  procedural,  and  utilizational  competence.  Conceptual 
competence  is  considered  in  particular  detail.  The  use  of  the  framework  is  exemplified  by  a  detailed 
examination  of  children’s  counting  performance. 

J.  G.  Greeno  &  H.  A.  Simon,  (In  press).  Problem  solving  and  reasoning.  In  R.  C.  Atkinson,  R.  Herrnstein, 
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Wiley. 
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learning  and  memory:  Essays  in  honor  of  Gordon  Bower.  San  Francisco:  W.  H.  Freeman. 

Reviews  the  roles  of  knowledge,  automatized  skill,  and  strategy  in  expert  performance.  Gives  special 
attention  to  the  importance  of  initial  problem  representations  in  expertise  and  to  capacity  limitations  that 
impede  their  use  by  those  with  intermediate  levels  of  skill.  Discusses  strategy  in  the  light  of  the  importance 
of  specific  domain  knowledge.  Makes  suggestions  for  the  development  of  a  theory  of  coaching  that  is 
informed  by  emerging  psychological  account  of  expertise. 

A.  M.  Lesgold.  (1983.)  Intelligence:  The  ability  to  learn,  or  more?  A  Review  of  Handbook  of  Human 
Intelligence  by  Robert  S.  Sternberg.  Contemporary  Education  Review,  2,  1 11-120. 

A  review  of  the  Handbook  and  an  essay  in  response  to  it.  Concludes  that  il  is  critical  to  our  society  to 
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Behavior  Research  Methods.  Instruments,  and  Computers.  16.  79-87.  (Presidential  address  to  the  Society 
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■Jobs  that  require  the  least  training  and  the  least  flexibility  are  the  most  likely  to  be  lost  to  automation. 
Automation  also  destroys  apprenticeship  opportunities.  Therefore,  the  skills  that  are  most  likely  to  continue 


to  be  useful  are  those  that  require  such  qualities  as  flexibility,  opportunistic  learning  and  the  interpersonal 
skills  of  leadership  and  collaboration.  Such  skills  characterize  human  expertise,  as  shown,  for  example,  in 
studies  of  radiological  diagnosis.  Computers  can  be  valuable  tools  for  the  large-scale  and  long-term 
research  necessary  to  understand  human  expertise  in  order  to  develop  effective  instruction  in  these 
difficult-to-teach  skills. 
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human  thought ,  Cambridge,  UK:  Cambridge  University  Press. 

An  exposition  of  current  knowledge  of  problem  solving:  how  problem  solving  is  studied  and  simulated  for 
well-structured  problems;  human  processing  limitations;  representating  problem  solving  in  production 
systems;  expertise  in  problem  solving;  the  acquisition  of  skill  in  solving  problems;  John  Anderson's  learning 
theory  appiied  to  the  acquisition  of  problem-solving  skill;  practical  applications  of  theory;  creativity  in 
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A.  M.  Lesgold,  H.  Rubinson,  P.  Feltovich,  R.  Glaser,  D.  Klopfer.  (In  press).  Expertise  in  a  complex  skill: 
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Interprets  findings  that,  across  several  countries,  performance  on  "change,"  "combine,"  and  "compare" 
addition  and  subtraction  word  problems  showed  consistent  patterns  of  performance.  Emphasizes  the 
development  of  empirical,  logical,  and  mathematical  knowledge  for  skilled  performance. 

J.  W.  Pellegrino  &  R.  Glaser  (1982).  Analyzing  aptitudes  for  learning:  Inductive  reasoning.  In  R.  Glaser 
(Ed.)  Advances  in  instructional  psychology.  Vol.  2.  pp.  269-345.  Hillsdale,  NJ:  Lawrence  Erlbaum 
Associates. 

Addresses  the  problem  of  improving  aptitude  for  learning  through  instruction,  by  focusing  on  the  skills 
necessary  for  learning  from  instruction,  in  particular,  for  induction.  Describes  study  of  successful  and 
unsuccessful  attempts  to  solve  verbal,  figural,  and  numerical  analogies  suggesting  that  the  factors  that 
differentiate  skilled  from  low-skill  performers  include  manangement  of  memory  load,  organization  of  an 
appropriate  declarative  knowledge  base,  and  procedural  knowledge  of  task  constraints.  The  implications 
for  testing  and  instruction  are  discussed. 
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H.  P.  Ginsburg  (Ed.),  The  development  of  mathematical  thinking.  NY:  Academic  Press. 

Describes  studies  that  suggest  that  children's  development  of  'hill  in  solvinq  o,ithe%otlr  word  problems 
primarily  involves  an  increase  in  the  complexity  of  conceptual  knowledge-knowledge  that  is  reauired  to 
represent  the  situations  described  in  the  problems.  Considers  general  issues  in  the  development  of 
problem-solving  skill. 
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Surveys  the  state  of  understanding  of  human  problem  solving,  with  particular  attention  to  the  roles  of 
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